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Abstract. Nutritional problems are still a global problem throughout the world. Media is one of the things that needs to be considered in
conducting health promotion as an impact of the industrial era. This study aims to determine the effect of health education media in the
industrial era on changes in behavior of pregnant women at high risk in dietary care. This research was carried out in the Work Area of
the Makassar City Kassi-kassi Health Center. This research is a quasi-experimental quantitative type with a non-equivalent control
group design using a purposive sampling method. The population in this study were pregnant women which consisted of 214 pregnant
women. The sample size in this study was 40 pregnant women in the experimental group and 40 pregnant women in the control group.
Data collection uses the observation method, interviews using a pre and post test questionnaire in the group The intervention was given
a community health education media in the form of audio visual aids, namely video and in the control group a visual education aid was
provided in the form of visual aids, namely a poster. Data analysis using Wilcoxon test and Mann Whitney test. The results of the study
using the Wilcoxon test found that the media of health education in the form of effective videos of changes in the care of eating patterns
of high risk pregnant women (p value <0.005). While health education media such as posters did not affect the change in care of diet for
high-risk pregnant women (p value> 0.005). Research novelty found that in the industrialization era audio visual (video) media is more
effective than visual media (posters) in community health education. Extension needs to be done by using videos so that the eating
patterns of pregnant women are at high risk of becoming better.
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INTRODUCTION

The problem of nutrition is still a global problem
throughout the world. The prevalence of macro and
micronutrient deficiencies throughout the world has
increased dramatically, putting nutritional problems
as one of the issues that needs serious attention,
especially in nutrition-prone groups, one of which is
pregnant women and children under two years
(baduta). It really requires comprehensive treatment
and starts from nutrition care in pregnancy.
Deficiency must be considered a disease or a risk
factor for nutritional status and other diseases.

Indonesia is also included in 47 countries out of
122 countries that have anemia in women of
childbearing age (WUS) and coverage of Early
Breastfeeding Initiation (IMD), exclusive
breastfeeding, Tablet Increased Blood (TTD) of
pregnant women is still relatively low (Achadi,
2014). If this is not resolved immediately, in the long
run it will result in the loss of the potential of smart
and quality young generation (lost generation) so that
children become unproductive and unable to compete
in the future.

Through the SUN movement, 50 countries
including Indonesia are committed to improving the
political environment, advancing policies and laws

and accelerating effective nutrition scaling up
(Minister of Health, 2017). The commitment of the
Government of Indonesia has been stated through
Government Regulation No. 42 of 2013 concerning
the National Movement for the Acceleration of
Nutrition Improvement, and on October 30, 2013 the
President of the Republic of Indonesia launched the
"National Movement for the Acceleration of
Nutrition Improvement in the Framework of the First
Thousand Days of Life" (1000 HPK Movement)
(UNICEF, 2018).

The fulfillment of optimal nutrition during the first
thousand days of life, in addition to providing
opportunities for children to live longer, healthier,
more productive, and lower risk of degenerative
diseases in adulthood, also plays a positive role in
breaking the poverty chain. This is made possible by
the intervention efforts to improve nutrition of
pregnant women, infants, and toddlers, thus giving
birth to healthy children (Andarwulan, 2016;
Patimah, 2017; Wirjatmadi & Adriani, 2012).

Based on data from the South Sulawesi Provincial
Health Office, RISTI pregnant women who received
health workers increased, in 2016 amounted to
28,235 pregnant women and 29,386 pregnant women
in 2017. While RISTI pregnant women in Makassar
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also experienced an increase in 2016 by 5,043
pregnant women and in 2017 amounted to 5,364.

Data from the Kassi-Kassi Community Health
Center in 2016 recorded 285 RISTI pregnant women
and increased in 2017 with 367 RISTI pregnant
women, where the most pregnant women with KEK
had 136 pregnant women. The nutritional and health
status of pregnant women and young people as a
determinant of the quality of human resources, is
increasingly evident with evidence that nutritional
status during pregnancy and when breastfeeding until
a two-year-old child is a very critical period. The
thousand-day period, which is 270 days during
pregnancy and 730 days in the baby's first life, is a
sensitive period because the effects on the baby at
this time will be permanent and cannot be corrected.
The impact is not only on physical growth, but also
mental development and intelligence, which in
adulthood can be seen from the physical size that is
not optimal and the quality of work that is not
competitive resulting in low work productivity
(Fairus, 2012; Husnah, 2017).

Although impaired physical growth of children
can still be corrected later on with an increase in good
nutritional intake, but not with the development of
intelligence. Scientific facts indicate that malnutrition
experienced by pregnant women who then continues
until the child is 2 years old will result in a decrease
in children's intelligence. Unfortunately this period is
often not the focus of family attention, both due to
lack of knowledge and missed priority scale that must
be met.

Enough nutritional knowledge is expected to be
able to change the behavior that is not right so that
they can choose nutritious food and compile a
balanced menu in accordance with the needs and
tastes, and know the consequences of malnutrition.
Giving good nutritional knowledge, is expected to
change the eating habits that were originally less for
the better.

Strategies to improve high risk pregnant women
knowledge, attitudes, and practices regarding nutri-
tion and reproductive health have consistently con-
tributed to reducing child stunting in Indonesia. (Hall
et al., 2018; Simanjuntak et al., 2019). Most of the
mothers in this country are the primary caregivers for
their babies and decide on feeding patterns, immun-
isation, and health services (Titaley et al., 2019; Tor-
lesse et al., 2016). Therefore, educational methods as
an intervention to improve mothers’ knowledge, atti-
tudes, and practices have been implemented based on
the theory of changes behavior (Mahmudiono et al.,
2018; Schrader & Lawless, 2004) . Research on
knowledge, attitude, and behaviour has assessed the
success of an educational method by applying a pre-
test and post-test research design, such as a quasi-

experimental or randomized trial) (Schrader & Law-
less, 2004). The interactions between knowledge,
attitude, and behaviour initiate a potentially recipro-
cal and dynamic relationship: knowledge regarding
nutrition and reproductive health can inform attitude
about that topic, which can influence behavior
(Schrader & Lawless, 2004). Improving knowledge,
attitude, and behaviour during pregnancy is important
as it determines post-partum quality of life for the
mother and her babies. For example, success of early
breastfeeding initiation and exclusive breastfeeding
can be determined by mothers’ intention during preg-
nancy to breastfeed (Permatasari et al., 2016, 2018;
Permatasari & Syafruddin, 2016).

The purpose of this study was to assess the effect
of health education media in the industrial era on
changes in behavior of pregnant women at high risk
in dietary care. This study used interactive education
methods that cover four topics: parenting, balanced
diet, high risk pregnant woman, and reproductive
health. Each topic was addressed using different
techniques: audio visual aid (video), and visual aids
by interesting poster. This educational method could
be adopted or modified by the government and other
health care providers in an effort to reduce the high
risk pregnant woman.

METHODS

This research was conducted using experimental
research methods. Experimental research is a research
method used to look for the effect of certain
treatments on others under controlled conditions
(Sugiyono, 2009). The experimental research method
used is quasi-experimental with a non-equivalent
control group design. This research was conducted in
the working area of the Kassi-kassi Puskesmas
Makassar City. The pre-test was conducted at the
Kassi-kassi Public Health Center in Makassar City,
the post-test was a visit to the house of the
respondent's pregnant women.

The population in this study were pregnant women
registered at the Kassi-kassi Health Center in
Makassar City in July 2018, as many as 214 pregnant
women. The sample size in this study were 80 RISTI
pregnant women, divided into 40 RISTI pregnant
women in the experimental group and 40 RISTI
pregnant women in the control group. According to
Roscoe in the book Research Methods for Business
(1982), for simple experimental research, which uses
experimental and control groups, the number of
sample members is between 10 and 20, respectively
(Sugiyono, 2009).

The sampling method in this study uses Non
Probability Sampling with purposive sampling
technique that is the determination of the sample
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based on criteria established by the researcher, the
criteria set include inclusion criteria including
pregnant women who are willing to become
respondents of the study, having at least one high risk
pregnancy, trimester Il and trimester Il gestational
age. While the exclusion criteria are pregnant mothers
who are sick, and pregnant women who live outside
the working area of the Kassi-Kassi Health Center in
Makassar City.

This education intervention was designed
according to the characteristics and information
required by pregnant women based on the result of
the FGD that involved stakeholders, community
leaders, community health workers, and pregnant
women, who provided suggestions so that the
educational methods used would be easy to
understand and implemented during the pregnancy
period to prevent maternal death. The majority of
pregnant women had low education and socio-
economic level in the study area. Their literacy level
might have been a barrier to access information
regarding nutrition and reproductive health. They are
generally housewives who have sufficient time to
receive nutrition and reproductive health education
for 2 h. These data are reinforced by data obtained
from health profile reports and socio-demographics.
Advice from nutrition and reproductive health experts
also confirms this method. Interactive education can
increase participants’ interest and concentration in
receiving education. So this method can improve the
knowledge, attitudes, and practices regarding
nutrition and reproductive health, to prevent maternal
mortality rate since the pregnancy period.

Nutrition and reproductive health education to
high risk woman pregnancy was given to the
intervention group and control group. They were
placed in small groups (four or five mothers per
group) and received 2 h of nutrition and reproductive
health education from a facilitator every 2 weeks for
3 consecutive months using audio visual aids to
intervention group and visual aids to control group.
The education consisted of three sessions that
included theoretical (lectures) and practical sessions.
The first covered parenting (psycho-emotional and
nutritional parenting) and was complemented by role-
playing. The second covered nutrition during
pregnancy, high risk pregnant, and immunity. This
session was reinforced by simulation to assess
nutritional status and nutritional requirements for the
first 1000 days of life. In this session, the facilitator
used two packets of nutrition discs, one consisting of
eight discs that determine the nutritional status of
children based on age groups, and another consisting
of eight discs focussed on the needs of balanced
nutrition from the gestational period through
adolescence (19 years). The third session covered

reproductive health education, equipped with the
games of myths and facts. The control group received
information from visual aids like as poster about the
usual nutrition and reproductive health education that
is provided in the health program regularly every
month. In this routine health program, pregnant
women are informed about maternal and child health
including nutrition and reproductive health, children’s
weight and height are measured, and children are
given primary immunizations.

Four women nutritionists acting as data collectors
and two public health practitioners as supervisors
were given 2 days of training. The questionnaire was
pre-tested on 5% of the representative sample
assessed in other areas with characteristics similar to
those of the study area. Data collectors administered
the questionnaire through face-to-face interviews at
the pregnant women’s homes and were overseen by
supervisors periodically. All questionnaires were
verified for completeness and accuracy by data
collectors.

All data in the gquestionnaire were checked for
missing values, including maternal characteristics and
practices. Furthermore, data were coded and input
using SPSS version 20.0. Variables with continuous
data, including practices scores, were analysed for
normality using the Kolmogorov—Smirnov test.
Based on the Kolmogorov test, all variables including
practices showed not normal distribution. Descriptive
statistics consisting of the mean, standard deviation,
and percentage were analysed by univariate analysis,
while variables with categorical data were analysed
using the wilcoxon test. A 95% confidence level and
a value of P <0.05 were used to assess the statistical
significance. Mann Whitney u-test was used to see
significant differences in pre-test and post-test scores
between the intervention group and control group,
and wilcoxon test was used for continuous variables
within groups at pre-test and post-test.

RESULTS AND DISCUSSION

The results of this study were obtained through
filling out the questionnaire by means of direct
interviews and direct measurements to respondents.
Respondents in this study were 40 high risk pregnant
women. Based on the data processing, the following
results are obtained:

Univariate Analysis

From the results of questionnaire data distributed
to 40 respondents it is known that the age of the
respondent group ranged from 16 years to 44 years,
both for the experimental group and the control
group. Maternal characteristics included socio-
demographic  characteristics, obstetric  history,
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information on nutrition and reproductive health, and

Table 1. Characteristics of Pregnant Women

socio economic as represented in Table 1 and 2.

No Characteristic Responden Experimen

Group of Sampel Total

Control

n % n % n %

Age (Tahun)
1. <20
2. 20-34
3. =235
Age of Pregnancy

1.  Trimester Il

2. Trimester I
Education
1. SD
2. SMP
3. SMA
4, Sl
Job
1.  Government employees
2.  Private employees
3. Entrepreneur
4.  Housewife
Total

4 20 3 15 7 175
9 45 6 30 15 375
7 35 11 55 18 45

16 80 14 70 30 75

4 20 6 30 10 25
8 40 5 25 13 325
4 20 3 15 7 175
7 35 11 55 18 45
1 5 1 5 2 5
0 0 1 5 1 25
0 0 0O 0 O 0
0 0 3 15 3 75
20 100 16 80 36 90
20 100 20 100 40 100

Source : Primary Data

Based on table 1 the distribution of respondents
according to age group of 20 experimental groups of
20 people and the control group. The number of
respondents aged <20 years was 7 people (17.5%),
respondents aged 20-34 years were 15 people
(37.5%), and the most were respondents aged > 35
years as many as 18 people (45%). Distribution of
respondents according to gestational age to 20 people
in the experimental group and 20 people in the
control group. The number of respondents who
entered the second trimester of pregnancy was 30
people (75%), and respondents of the gestational age
entering the third trimester were 10 people (25%).

Distribution of respondents according to education
of 20 experimental groups of 20 people and the

control group. The number of respondents with
primary education level was 13 people (32.5%),
respondents with junior high school education were 7
people (17.5%), respondents with the highest
education level were 18 people (45%), and
respondents with levels the least education is S1 as
many as 2 people (5%). Distribution of respondents
according to work of 20 people in the experimental
group 20 people and the control group. The number
of respondents with civil servant jobs was 1 person
(2.5%), respondents with self-employed employment
were 3 people (7.5%), respondents with the most jobs
were housewives with 36 people (90%).

Table 2. Characteristics of Respondents by Type of Pregnancy Risk

Group of Sampel Total

Types of Pregnancy Risk  Experimen Experimen
n % n % n %

KEK 9 21 5 14,7 14 18,2
Age <20 years 5 116 3 8,8 8 104
Age > 35 years 7 163 11 32,4 18 233
Parity > 4 x 5 116 4 11,8 9 117
BB <45 Kg 8 186 1 2,9 9 117
TB <145 cm 4 93 2 5,9 6 7.8
Parity Distance <2 years 4 93 5 14,7 9 117
Parity Distance > 10 years 1 2,3 3 8,8 4 52

Source : Primary Data
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Based on table 2 the distribution of respondents
according to the type of pregnancy risk for 20 people
in the experimental group and 20 people in the
control group, it is known that most respondents have
> 1 risk factors for pregnancy. The number of
respondents with the highest risk of pregnancy, i.e.
those aged > 35 years were 18 people (23.3%).

Bivariate Analysis

Bivariate analysis is used in testing the hypotheses
described previously. Hypothesis testing aims to test
differences in eating patterns of pregnant women
before (pre-test) and after (post-test) education.

Based on table 3 shows that in the experimental
group obtained pretest as many as 11 people (55%)

have enough diet and 9 people (45%) have less diet.
After being educated, posttest results were obtained
as many as 11 people (55%) had adequate diet and 9
people (45%) had poor diet. Whereas in the control
group pretest was obtained as many as 12 people
(60%) had enough knowledge and 8 people (40%)
had less knowledge. Then obtained posttest results as
many as 12 people (60%) have enough knowledge
and 8 people (40%) have less knowledge.

There was a significant difference between pre-
test and post-test in IG (P <0.001) for each question
in this aspect. The participants’ practices of nutrition
during pregnancy, high risk pregnancy, and immunity
improved after education.

Table 3. Distribution of Respondents' Diets Before and After Education

Experimen Group

Control Group

Dietary habit Pre Test Post Test Pre Test Post Test
n % n % n % n %
Enough 11 55 11 55 12 60 12 60
Less 9 45 9 45 8 40 8 40
Total 20 100 20 100 20 100 20 100
Source : Primary Data
Table 4. Analysis of Changes in Diet
Sampel Group
Experiment Control
Dietary habit N PValue n P Value
Decrease 0 0
Increase 13 0,001 0 1,000
Stay 7 20
Source : Primary Data

Based on table 4 an analysis of changes in pre-test
and post-test eating patterns shows that in the
experimental group as many as 13 respondents
experienced an increase in eating patterns and as
many as 7 respondents whose diet was fixed. Then
seen from the p value of 0.001 which means that
there are significant changes between the eating
patterns of pregnant women before and after
education.

In the control group as many as 20 respondents
fixed diet. Based on the results of the statistical test
the value is constant, the pre-test and post-test diet
score is equal to the p value of 1,000 which means
that there is no change between the eating patterns of
pregnant women who are not given education

Daily diet is a person's diet related to daily eating
habits. Good knowledge of a person's nutrition will
make that person more and more take into account
the amount and type of food they choose to consume.
Pregnant women who have insufficient nutritional

knowledge will behave in choosing foods that attract
the five senses and do not make choices based on the
nutritional value of these foods. Conversely those
who have good knowledge tend to use more
rationally and knowledge about the nutritional value
of these foods.

The results of the study of eating habits in the
experimental group showed that the respondents'
daily eating habits at the first measurement (pretest)
of 55% of pregnant women were in the sufficient
category. Whereas in the second measurement
(posttest) that is 3 weeks after the education was
carried out, the respondents' eating habits remained at
55% of respondents in the sufficient category. The
results of this study are in line with research
conducted qualitatively which states that although
respondents already know the type of nutritious food
which of course can also choose food ingredients that
have high nutritional value, but in practice,
respondents are still lacking in eating patterns or good
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eating habits and portions foods that tend to be
incomplete and few in number (Febriantika, 2017;
Pratama et al., 2017; Wahyuni, 2015; Widy, 2014).

This is in line with the opinion that the knowledge
possessed by a mother will influence in decision
making and also affect her behavior. Mothers with
good nutritional knowledge are likely to provide
adequate nutrition for their babies. This is even more
so if a mother enters a period of cravings, where the
stomach does not feel like filling, nausea and
abysmally. Although in such conditions if someone
has good knowledge then he will try to meet the
nutritional needs and also the baby (Riftana, 2013;
Sunarsih et al., 2017).

Knowledge, attitude, and practices regarding
nutrition and reproductive health are the main factors
that can influence pregnancy outcomes (Garg et al.,
2010; Hitachi et al., 2019). The finding of this study
indicates that participants have a lack of practices
regarding nutrition and reproductive at baseline. In
this study, the practices mean scores were
significantly (P =0.001) improved after education in
the IG. In the CG, there was no significant difference
(P>0.05) in mean practices scores regarding
nutrition and reproductive health between pre-test and
post-test. This study also shows that education
intervention effectively provides a significant
(P <0.05) difference in the mean practices scores
between the IG and CG at the end line, respectively
of the IG and CG between pre-test and post-test.
Similarly, a cluster randomized control trial study
among pregnant women in Northeast Ethiopia
showed that nutrition education significantly
improved (P <0.001) mean nutritional knowledge
scores in the intervention group, from 6.9 at baseline
to 13.4 after nutrition education. There was a
significant difference (P <0.001) in mean nutritional
knowledge scores between the intervention group and
control group at baseline. The study also shows that
proportion of healthy dietary practices was
significantly different (P <0.001) between pregnant
women who were given nutrition education in the
intervention group compared to the control group at
the end line (Diddana et al., 2018). A study among
pregnant women in Addis Ababa showed that
nutrition knowledge scores improved after the
nutrition education program from 53.9 to 97.0%,
whereas dietary practice scores during pregnancy
increased from 46.8 to 83.7% (Mugyia et al., 2016).
These studies reinforce the evidence that nutrition
education has a positive effect on improving the
knowledge, attitudes, and practices scores among
pregnant women.

The results of research on eating patterns in the
control group showed that the respondents' eating
patterns in the first (pretest) and second (posttest)

measurements had the same percentage of 60% of
RISTI pregnant women in the sufficient category.
This means that there was no change in the practice
of RISTI pregnant women 's eating patterns in both
measurements. This is also reinforced by Fadjria's
research, that the behavior of eating habits is formed
due to several factors namely the practice of food,
reasons for eating, types of food eaten, and nutritional
knowledge. Improved eating patterns are in line with
SOR's theory that with the support of facilities and
environmental stimulus provided can continue then
shape a person's behavior. Changing practices
especially individual behavior is not easy to depend
on commitment and support from the surrounding
environment. The research shows that even though
respondents already have positive knowledge and
attitudes towards the 1000 HPK Movement, it does
not necessarily make the 1000 HPK Movement a
healthy behavior in their daily lives.

As in the study entitled "Descriptive study of
knowledge and attitudes of pregnant women about
nutrition in the first 1000 days of life in the Sokaraja
health center in Banyumas district” results of the
fisher exact correlation test (0.589) which means
there is no relationship between knowledge and
attitudes of pregnant women towards nutrition in the
first 1000 days of life . So not always pregnant
women with insufficient knowledge will be not
supportive of nutrition for the first 1000 days of life
and vice versa. This is because there are several
factors that influence the attitude of pregnant women,
namely: physiological factors (age and health), direct
experience factors on attitude objects, reference
frame factors and social communication factors
(Sudargo & Aristasari, 2018; Wahyuningsih et al.,
2020; Y. Yusriani & Acob, 2020).

The failure of fetal growth during pregnancy is
significantly related to stunted child growth (Vir,
2016). Pregnant women have central roles in achieve
optimal growth during this critical period (Titaley et
al., 2019; Vir, 2016). The 194 pregnant women who
participated in this study have a high risk of having
stunted children, generally. They live in rural areas
with low socio-economic levels that are related to a
lack of food availability in the household (Jonah et
al., 2018; Nshimyiryo et al., 2019). Another study
among pregnant women in rural Punjab showed that
education and parity were significantly associated
with knowledge, attitude, and dietary practices (Mal-
kanthi et al., 2010; Purnomo et al., 2020; Singh &
Deepti, 2019). The WHO reported that mothers with
low income and a low level of education experience
more difficulty affording adequate food to provide a
nutritious and diverse diet (WHO, 2018). The
findings of this study also indicate that about one-
third of pregnant women (33.0 and 28.9% in IG and
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CG, respectively) also have a short stature
(>150cm), which may increase risk of having
stunted children (Addo et al., 2013; Javid & Pu,
2020; Sinha et al., 2018). A 19-year-old woman with
a height at least two standard deviations below the
average (> 150 cm) has short stature, according to the
WHO provision (Group & de Onis, 2006). Javid and
Pu showed in the Pakistan Demographic and Health
Survey of 2012-13 that short-stature mothers
(height > 150 cm) were about 2.0 times more likely to
have a stunted child compared to tall-stature mothers
(Javid & Pu, 2020). Participants in this study also
have not utilised health services optimally. More than
one-third of those who have given birth delivered
their babies at home and were helped by traditional
birth attendants. They did not receive adequate health
care in the early life of the baby, which is a crucial
stage associated with pregnancy outcomes. This
condition indicates a low quality of maternal health
care, which may significantly affect child stunting
(Beake et al., 2017; Wong et al., 2017).

The absence of a relationship between a person's
knowledge is also usually due to the attitude that in
addition to being influenced by internal factors
(psychological and physiological) is also influenced
by external factors (communication or interaction
between individuals, as well as between individuals
and groups) (Baroroh et al., 2020; Hasyati et al.,
2019; Yusriani & Alwi, 2018; M. K. Yusriani &
Nugroho, 2018).

Similarly, a quasi-experimental study in Brebes
District, Central Java in Indonesia, showed that
reproductive health education improved knowledge
among brides and grooms (Wemakor & Mensah,
2016). Additional evidence in Somalia shows that
they have a lack of knowledge about reproductive
health that confirmed the need for proper nutrition
education (Nugraheni et al., 2018). Reproductive
health during pregnancy is fundamental to ensuring
all women have access to respectful and high-quality
maternity care to increase maternal health and
pregnancy outcomes (Gure et al., 2015).

This study contributes to increasing intensive
nutrition and reproductive health education efforts
implemented in the wider community. Such studies
provide scientific evidence as consideration for
policymakers, researchers, program practitioners and
implementers,  non-governmental  organisations,
health workers, community health workers, and the
entire community to improve knowledge, attitudes,
and practices regarding nutrition and reproductive
health, in order to reduce maternal mortality rate.

CONCLUSION

The media of health education in the form of
effective videos of changes in the care of eating
patterns of high risk pregnant women (p value
<0.005). While health education media such as
posters did not affect the change in care of diet for
high-risk pregnant women (p value> 0.005). Audio
visual (video) media is more effective than visual
media (posters). Extension needs to be done by using
videos so that the eating patterns of pregnant women
are at high risk of becoming better.
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